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(54) RESOLVER AND ROTATION- ANGLE DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a resolver by 
which the rotation angle of a shaft is detected with 
satisfactory accuracy over a wide range and which 
detects a torque acting on the shaft. 
SOLUTION: A resolver 20A and a resolver 20B are 
assembled respectively to both ends of a torsion bar in a 
state that one is turned by 90° . The resolvers 20A t 20B 
are excited by an excitation signal at a definite amplitude 
from an excitation-signal generater 51, and they output 
one pair each of signals which are doubly amplitude- 
modulated at a small cycle and a large cycle when a 
rotor 31 and a rotor 41 are turned. A signal processing 
parts 52, 53 calculate rotation angles at 90° each at 
the upper end and the lower end of the torsion bar as 
electrical angles changed over 0 to 360° . A signal 
processing part 54 calculates the rotation angle of the 
torsion bar as a low-accuracy mechanical angle, it 
corrects the mechanical angle on the basis of the 
electrical angles, and it calculates the rotation angle 
over a wide range with satisfactory accuracy. A subtraction part 55 and an angle/torque 
conversion part 56 calculate the torque on the basis of the difference between both electrical 
angles. 
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zt&ffi*., mzv-$<om&x?— mcmr^n^ 
me o - * oft-Hit* js*-(Sj«:?& -> r^a^wwfcS! 

«fc 5 tofitf fcfjl 1 a - * . o-co 
tttDf&l Xf- Zfrhtz*) . — 5£©«4®£Wr-53&>S;m 

x^x. mi&i^t£mm<Dmm$£it<DmMmte 

tcBu sasn/d w mxtc®Mitm®mht-tow&-rz>*. 
rt^®* mris^ 2 p - *<Difj§ffi«:*tisj $ i*-cft ssit^ 

k^s&jhjhj: o fc* scares e«:fge^if snr 

t>T . «friB/jN$ &jg»l©JliflI^b©{ira##iftS-2*© 

mrlB^ 1 W^#©^&^c^»!©!giII^bi BiIfB^2 tli 
#<!#©* « &^83© Jgifl^b <h ©{4*1* Hfc 6 -tf * <fc 
HiriBmi U ifflEJfr 2 UvW/<£*B«l/ 



(2) #§82 002-350 181 
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@!igi?i!l©0 1 (HllEA*^-r -S^ 1 (HUgftft^Si . 
fffsBSfl 1 u vOU/<(c«fc •&— *t©gl 1 5 ??©4> 

UiB^2 uvOmicJ:*— »©S2d) 

*>«#© 5 %©4>& < i b—j, t K.mn>xm&®m&i 
@iEf4©i5iKft <o±£ frizmwzmm 2 ansa «: j: 9 & 

5tf *<h £ 4>{cirgB^:$*^«t0EHl*i©Jffl*^j:lll£ft*l5l 
S81lHM5ftK:j;»)fc5£LT» fHB0|gf4©^3leieft4 
10 §t»-r*^3|5IISftH-^#e < «:4gW/cC<!:*«F®i-r 

Cit5jai5 ] 0l£f4©i1-il±«:iBl|5]ef4i-^IeIig-r^ 
J:^«CifiW^fc^l KU t 1g»©®ta 3 &*ri,T<,> 
x i*jJ!ffi*SirfEffr 1 n - 2 ©j^M«:*tfS] 5 -tfr & 51 

#a>&fc*®fiB{s#©tt#Cc,fc 0 . MIBIS 1 n- 2<D® 

mci&cx'bs ammxmtmiasnx^z 1 1 ttc. 
«nE/^«cwti!J:») *>^#^Wf3 e-tctgifiaiinsn 
r^r^ «iriB/hS )EcS»i©^ifi^b©{4tB^M% 
20 ©m 1 w^^?:^-r-5^ 1 . 

mEismm<mm±x$>-,xmiEm 1 o- ^ tmm-fifa 
t£m^Mtc<,mxtz<&m<cimMmti±-ft®n-?2>£ 

rt^®?r Miam 2 a - ^ ©^ffitc*fifij 3 i±r % asm* 

©f2Xf-^6ft') > -5£©tgifi%W-r4^Sft{t# 
^6!&saHM#©^#(cJ:»3. iirsEJ»2ci-*©lI!& 

IB/Jn S temWU: *) t>* * i&^W-C $ 6 tctflffiXH s nt 
i»r . «rtB/jN$ ^^W©iiiH^{b©Citl*5s^s->!t© 
30 SfT2tti;*>{i#S:f6£-r-SS&2 U^WU*I^Siifc 

fjismi u*/^t*2 u^^-<t©fffl«:{ag-r5ttrfB 
Ieiisfs©-gijx«^si5*isi^i5i 0 ©isiis^ccct 0 

mm 1 ffl#«-sf ©* ^ ^t^»!©MiHS!{ b <t tlriBm 2 a 
*><i-5t©*# fe^»i©S>Pi^b <b (Dmuzmtt f> #5 J: 
^ cc , BjtB» 1 u <t frgsm 2 u t u 

mm^*&&.vxm%mi u^<so ! f2 

bjibsi ws)i>j«D-*i<Dmi mum^icm^xmm 

1 u ^^^©iffi^wfigfctewistrfaiHiigw©^ 1 mis 

m$m2 \s*/)i>i<D-*i<Dm2mjjmmcmi^xmm 

2 U ^JU>--«©ifi#Wttg«:*jW -5StrfB[5IIE#©^ 2 H4E 

ffTfBm 1 u^u^tci z-ttom 1 w^ft-^©^ %©^i> 
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0isf4©@i£ft ©*$ frtewmzmm 3 m^nx. «* 0 & 
mi®&fticJ:*)Vk%.i,x> ftrta@3&itt©lit4@!|gft£ 
mrfatmsnfc^ 1 iiissftRr>'Sfr2iH]$Sft©g£ft#i/ 

jz^icmtfntcmia-*. Rzfm&omm^cx^ 
mj>huz>®w.mn<Dttm-K.&*), m^smi a-*©® 

StetciSD-c/jN,* tejsfQj-cmmiaztir^Z t £ fete. 
BJIB/hS &HXBJ: 0 6tcSMKH3ti 
r i> r . 85i B/h 3 &Ji»!©»IIi|I^{fc©{4tI#sgft a-** 
©3fntitfJ{I#*&£-f&lfn uvom&. 
StffBHi£l4©^^±-C* o TffrtB® 10-5 ili^rai 
«:0?5£K«/dW pgr fc{ig{c|5li5iKlS i -ft iiite-r -5 <fc 

rtJis*utB» 2 n - * o^jgffitc^ifi] 3 ax & zmw. 

ur. mrsa/M &m8©^it§^t©{fctB#g&-5— *t© 
H3gf4©-g|5X«^95*f4i^ll 0 ©1IIB&K: J: 0 sm* 

friam 1 Hj^M-sf ©* t tum&vmmx. t striam 2 ta 
#(§#©* % % fMMoymmmt t amazm* <e> -a- * <t 

TJtcD. ^-3OTsB-5£©®Ul*WrS52i5Sm^6^S 
®HS8fi#£f8£l/TiiTriBJ£ l l/^wwaz 

mem i u voi//<©— »©* i ttoflwca-^TBi* 
Uia^2 uv0i//<cr>-tfoS2tt;bft#(c£^i>Tiaiiii 

2 UV;UA©iffi#Wfil[@K;*}^ifriB@g#©^2|51IS 

ft * w-ti-r am 2 mssft H-»#i8 i . 

mzm i uvokmc j: z>— Mom 1 Hd2>ff-sf©5 ^©4> 

©31 3 Higft * tm-r 6^3 mm^mn^m t . 
wrsesmsn/t^iiiiisfts^sisi^^fflo. ate 

BSNOBtsft ©*£ *>fe8SfflS:l5]fil 3 Hifcft K <fc 0 & 



(3) !&ga 2 0 0 2 - 3 5 0 1 8 1 
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m i mmn o as or . Msaiiisia^sr 4 ska * 

l5IBtt«3tl/t^ 1 0i£ftS^2|5IKft©^{C«^^ 

to 0 0 1 ] 

[0002] 

1g3S©#iS«rW 0T^rf*3JlM% a - *©*>mffi«:>!*i6] 
©^ 7— if Z HISft /c*b© U V;U^<« 

20 ^rffi^t:. a-^RCfUf£?a©^7— ffc^r^KffiH 

<mz.te. o-3 6 os) <ommn (hbr©isi^) * 

[000 3] C<Dffl&%m&:? ZKitotC. 
8-1661 6^$8tC«. H«f6«:iHgffl#W6n/£: 

mi uv>i"*t, ®&nitbmzi±x$zw?z>tcib<DM 
is.®mzftLx®miiicmm2ti-ttm2 u'/^i*aa 

g{c*jt,^r«,tHll£«S^ilHlSE-r4<tmi uy^fco 

30 -*&i®m.u. fp-ommwi. 2i«i-5i»2u 

yju^N'©a-ir*!i|Die-rSJ:^Ccj:^{CL-CC»-So ^e- 
l/"C. cnf)©^6lHl^»i*fflt<»-C^t^lH]|teffiH 
Ktofc4H<a»©li«ft*IIBaJ:<*Hir*J:9«:ur 

^©am^^w-rs/c^w:. ±»igi©«^ffi» 

[0004] 

[f6ej§©8*g] ±faL./tWjSfc>itM-r*/c* 

40 85a©[Hiifsft ; &imfl:j:<^m-rsc<!:^pi^^isiii5ft«i 

[0005] iiaaw^fiX-rsA:*^, xmxomis, 
±<D*m<D—ote> ®m&<Dftm±.t / cf5}®m$iit— mm 
fE-r*<t^{cia^fcn-*£ < m&<om&zmuxi.> 

xftffiWZ a - ^©^Satc^rS] 3 itxtzzmVioz f 
■?Z>tcib<D\s\rji"*tcto\<>x. u-ZOtH-fflffiZmyjft 
50 fiBU ^oa-ir©!!^^*^? 1 --^©*^?)^ 
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[0 00 6]*/c. C ©^©^©iS*** *E>ffiA S 4 . 
lllSfi!l©^±«:l^lHlii5«ii-(*lHl^S «fc 5 KMttW 
tea-fi, &&©*&<&£:& t,-tt>-CF»9J3M£ a-*© 
Wga«c#fl3ttT&5Stt©*?--*4£<l;l. n- 

*<D?.?- *«:*t-r ■SB&asr&ffl-r s/c©© u vok>< 

»I^b©{4fflaWj: s— *f©ttj;Wi#=&&£-r * J: 5 
Kflli&l,fc:c4K:&*. <L<D>h2t3ifm<Dmmi\:u:is 

VZffiBmt. 09Atf> ^ftt?7c/2 4-r£4<J;t>. 
[0 00 7] C©«fc5fcl&J5&l/fcUvOU/'C*. ^Ki^T 
<!:5&Bi|£fttaffii&iBKm>SC4tcj:«). I^neft*! 

© <t 5 K.mmz ntc u vou»t*— #B*.fcB«y*tMBB 

g&cfe*9,t©t§^. — ^©UvOU-KcDP-^RtKX 
*£01 a-*Rtf01X;r--*4-ra4 4fc«:iiir 

ie-*f©a2ni#£0 1 tUAflre 4 u , aw© u vom 

©D - f— * £0 2 o - ££tf0 2 * f— $ 4 

02 wjwomz o-^^iaietto^jai-rfto-cm 

«4-f«a«r*J: 5 titK. Bltfiftfll 
^©*S ttBttaMBKif b 402 tfcJjfi-^©;*:* ttBB 
©ffii®^b4©flt*l*g&ia-i±-SJ:5K: > iiU'/;w< 
402 UvOl/'<4*fi2BO;fcC4(C**. C©*£ftjg 
«©BBSMb«c*>WS{»lBtt. «*.«. <Hfi 
ftfcHD) ■C7c/2{C-r5>iJ;i,>. 

{0 00 9] cox'xcmi&utLBRpiikmmma* -x 

©J:9tt««HB»BK:j;»). @|g(ft©|5I4te«. I— f 

3 >-'<-*#tfisiistt©iasgft©jaac«siii{cxSD'cn- 

h^f*tftmr.6©K:»3a-c*4. 

[OOlOIJfc. **WI©«MLk©B«tt. WBU!/ 

JU'TOtf BBfltftWBBKBBS txfcmmoss^g* t 
SifBRftfcUigEgK: c©B4(BB«BU. M 

*«, -je©S«*WTS£»flMW»6tt 

mzbxn 1 uviwRnmz \svn»**&mu:ffim-r 
immm^^mt . 0 1 u #©0 1 
«*t«:g-3t,>TB3S#©0 1 BBftsimrsB 1 me 

«1W*«4. 01 UvOUM«c«fcS-*t©0lHJ*rfi# 
<D f >%<0'J>t£< 4&— #4. I2U < /^(C<fc5-Jt© 
02 Utfjfa-Sf© 5 5©<»>«c < 4 i>-Jjt fc»-3(r»T@B 
«©02BI6aS:i|-jrr£02B«fttf-tMM84. Mia 
IfffShftJIlBBAACftlteBBfttBfr'. B&tt© 

Bdt<DA*A>3MiB«nfli2 HCfttc j: o KB-rs 4 

4 fc«Cll51E*Sa>*01SHrt©ffla>&B*KaS:0 1 BKfl 
(CtOSHELT. S(Ett0«3EMEA«lf«-9-Sfl!3Ei 



(4) #§32 0 0 2-3 50 1 8 1 
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[0 0 1 1 ] ctucfctitf. 0 1 attWWStt. B 
#>o c ©g*&'(b©{4ffi#3& * — *t©0 1 

g^o>-c,Biiaa©B*£a©$H»Bfflrt©fcK£<b m 

CtlUBAlAtCtt£-rS) *0~3 6 OKtCtofc 

r>xmi*zn i BSSft 4 or/hsatfMMBrtf-jjtr 

B2B£Atm¥Rl*. BtBMttBI&CCf&C 

■c*»ttH«rr««a!Bsnrt»T. frocoBBSWb 

10 ©tt«#Bft*-»©B«JflM <-»©» 1 &t>'02 W 
#flHW>9 WJ>t£< 4*>S-*) K*-3l,»T. B&# 

©B*ft©a&»BBrt©aflSMb (M*.t*. ctieaws 

PHCtm?Z>) *0~3 6 oa«CtoA:o-C^b-r402 
B£A4l/T*»&aBtt-Vlttr*'*. *LT, 030 
s&fc&f-H^Stt. Blili&©B3£a©;*;*a'&«B*02 
BtsflitJ: f)^3£-r<5 4 4 ttcBIERSfrttflBrtOtt 
*»ftEB6ft*BlB«ft«:J:0«tieor, B£M©B3 
BBflfctttW*. OftyW-aT. mn.2i\tcm3mmpi 
«. JE^BHrttcfcfcoT^fbTSftfi&'hS&fl'jRB 
20 T?*L</cfc©4&*. C©03BKfc©ttfr«« 
lE«SH«cfcyt4*«JSt»ffllfl[-r&l>02B«ft©«}S4. 
»EI,»i5H'C«*4*iiftf»fi©0 i m&nx-miET •sw-^c 

[0012] c©»£*MiBSefcfirdS©J:5K:. hk« 
©BBft*H:«SttTOTr &fci&©«*««© «t 5 tt 

w&t£im*m^z>cLt£<^ m&Ltcisi-ffimo-zt 

30 [0 0 1 3 ] *&. *IBW©ffi©«fiU:©!|f«W. BK 
BBftttfUBBOBttfcill*.?. nwsVMtmxt 
^U^4©|ffl«:ffia-r*B«tt©-gIJX«^S»«r«lBB 
0©B«K*JCJ:0«ti*fl5-9Ta«"r*h-^a>^- 
r«fi£L,r*5*. 02 u^;^©-*f©02W^m#tc 
S^i>rra02 u^i/^©BW^fl[SKtewSBIEtt© 
Blteft=&it©-riBiSfttt»^l8. tWcflU'/M 
©B#WffiB«:*»W * mTIBtm 3 ti/cB^IA©Bltoft 
(BBB 1 BBAKffiS) 4> 92 U'/JW<©«ftWfl[ 
BK*W*«IBIt»S#itell«tt©HBft 4 ©B*ltl)t 

40 ur, Bfett«:teW40i i>\rji"iRvm2 uV;^<© 
SBttttttBOBBfl ©^4tt®-r -S BKft Bfliic 
*taWfcC4{C*-5. 

[0 0 1 4 ] Chict"), BIS**©B(£ft*l2:BH«:t> 

fco-cffla<t<*im-r.£BeA«ini^§K:. s&2uvou 

'KomttttiOVCtott &B4GM©B<EA« W-^T iBK 

Jrarsrswc. 01 wwrumiz isVA>'*<D&mtt 

r. fB^^cflteS-C. BSK#©B35#*JA«8fflK::b*:oT 
so tBfiJ:<«lffi-c*«,4 4fe«:. h-^*>^-«Btr2 
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mmomm&vmmft ©M£ fctaw-cs s «t 5 k & a . 

[ O O 1 5 J ifc. f5iBlII5ft©Mtt r a >;<-© 

mcttmtz hju*«c»i6i/r«r»*. Uctfo-c. stria 

SfriBtt»Stl/c|5II£#©|BI?gft (MfBSfl 1 (UfsfttCffl 

tcfimt/ct** r Ktam-rz bfrfftn^ 
sxmstirtnt. firiarA**ti-#f£c<»:*>-c*s. 
[0016] cntc «t o , ®msi<D®&ft*mmMict> 

^©ffl«WffiStc*JW*|BHSWlOHeftS:ftSC-rSlsllE 
r-S/cWC. BISN ( r-->3>;-C-) {CfMrrShA 

[0017] 

[0018] c©&*638a«. Mt/^> FA 1 0 

&»£^> FA 1 0 HSMH 1 1 ©±4fS«:H#;* 
ftt\ B^>FA1 0©@lKtt»Ji@ttl lSW-fa, 

Fl 2*rt-l/CHM6l*l 3 a. 13bKeasn4J;^ 
(C6,TI,>4. J&9fc#l 1 £$»-fO? Fl 2ttElinl/& 

t,»7i?i'T>Ft-*>tcj:oa*ssn > jinjewi 1© 

mffifi& <t u v F l 2 ©f*«:fri6j©ie88atiK:£fc3ft 
4. !&&«§13a. 13b«. H*lI5tl>t7^A7- 

a f f 1 2 ©Mffi«:-en^nSiK$tiT 
fc 9 . * -rn » f l 2 ©WiSWjr6]©^ttfci£; i;r£&(c 

»flfcfS13a. 1 3 b ^©Elt&KlCOTSIflS 

[0019] *»W«:^SIeIi!5ft^tH^g«. c<mi& 
a>F*1 ORC^ftlKttl 1 (feTF. SDtefte 
h<L<,>5) fcfctfiU *fclMfi^>FAl OKC^ftflSfft 

1 ltCtf-^StiS hA* (fcTF. &jterA*Tr<bt,> 

5) £t&m-r*fc©-c*£. c©^m$n/c^« 

ft 6 tteVW& b A * T rtt . »M©SS$OfflltC*iJffl 3 n 

*>«>©■?**#. c©fWctoi,>T«#fSiBKii:£M<fc 
oac>©Tttw%«Bsr*. 

[ 0 0 2 0 ] mtiffll 1 1 ©tpHSMi. r—> a 1 
1 a£#*?. r-i/a>^-l 1 a©±igCC«Jfl 1 
;l>^20 A#ifflttWE>tt. h-i/3>A-l la©TS 
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fC«gl2 UVA;<2 0 B*iifi'WWe>n-Cl < »-5. en-ie.© 
I/'/jUM 2 0 A . 2 0 BiUimfUSBSSSS 2 5 #|gi® <* 
ft> m£UE)38*IS2 5 ttU-VA;N'2 0 A. 20B±©ffi 

/<-l 1 a ©JbT48©HIKft (l^ft) 0,. 0,©M£ 
flH>r»fl6hA*Trgrtfcttl-r*. c©i&£, maielSS 
^g25«miSU f ^2UV r A^-20A. 2 0 8411 
T-SiifctC. &Q-*2 l©@iEK:f*oTS:ia3tl/c 

[0 02 1] S1MS2U^W!2 0A, 20B«, 

m i 2 cc^-r <t 5 «: . Rtgf«©p - * 2 i Ma 
<#©xf— #2 2*>6-e-4ve*-i&£. mi uva^o 

A{C*Jt,»-C«. n-*2 1 Hfih-isa**"*- 1 1 a©_t 
S3«:r-5-©^MJ:«:@S3nr*5D. ^f-f2 2B 
n-*2 l©?WS±«t8tKIL>TPJci-*2 l©*fJ^ffi*H 

ftmmticMft-rz>£'>tcWittt?tixi.>z> <> »2 

2 0 B(C*$t,>r*K 0-$2 1*ih->3^-l la 

©Ta&&cT-e©ii-jSK±K:@5£3ttr*s'5 > *-f--*2 
20 2»n-*2 i<mi$±.<icfflmLxmu--!i'2 Koft-m 

[0 02 2]SlSy [ »2U^A20A, 2 0 B©S 
n-5f2 l «|a)— ^tK&cj&ttfcSftrteO. -&p-^2 i 
©^^s«> -e©*s*ijM^(6](cj9o-cs»awfc?te,^ 
ft <Afl*jKttiE«aaiwe> ^br^xfc^^iaej^wr 

2 1 ©^J§ffi«9 0ffi©ia»i*^o/cD!ieifC^3n-C 
^l/t, Sa-^2 l©@igtf'l>Ox 02«. S 
30 X^-*2 2©fM>Ol' . 02' tC>Fj-Ur^f3£m8fAd 

ACC48WSUiBlillSip^Ol©<S-C^l6)<!:. W2 U^/A 
^*2 0 BCfrfBllKtf'^OlCii^tfiJidsSfSftS 

A2 0A. 2 0 B«h— >a>^-l i aK-en-eti^ 

[0 0 2 3 ] miSO c m2 Ul/A^'2 0 A. 2 0BCS 

^f-f2 2(cB. S^J{c?Sor^rapgfclfi^©#i^ 

Sffi-r*. -eL-r:. S1S^2U7M2 0A, 2 0 

Bccte^r. ©fiHE^tciEKifim^^r. Sn-* 
2 1 5f2 2«:*ttriHllSSti-€>t. miJ^c^ 

^2 U'/A/<2 0 A, 2 0 B©SiE^ti#^e>«0 

ft*. SlSc;»2l/ > /JM2 0A, 2 0B©S 

^K«ta«i^6«S9©^jgfflfi#y iI (t). y„ 

so [0024] ccras-r^S.^B. a-* 2 1©^J1 



9 

mofsmwmaotcsbK. . &iE&$tBft# y , , c t ). 

#-&D-£2 1©4 5S (?t/4) <Dm$kftCtK.mt 
y„ (t )RO t Sslt&£tBfI-#y l , (t ). y, , (t 

tb. -en?.<Da«*s7c/4C"<bK:5c»{cji»fBK:^ot: 

»• ct >. y„ ct )<Dmm<o$t<tzm.-rmmmm^E ll 
ct). E Jt (t). E„ct). E, 1 it^m9i l cmm-cfj% 

,»Ct), E 14 (t), E„Ct)B. iE&i&tKttlEfitC^b 

-rsfcora-s. ^ut, cn6©mtt^^t<t#E 

.iCt). E IX Ct WBEfl:flNIE..Ct). E 

,,(t)CDfi[ffl«. cn^O^i^bfa^E^Ct), E,, 
(t). Ej.Ct). E„ (t Z>t> m>t<C7c/ 

[0 025] fcfc. miTc/2 ©<fc 5 acfi«9&f bA#E 
»i(t). E„(t). E a ,(t). E„Ct bfcft 

JBU««C*t(,»ri*. m^,M(D27C (36 OS) tt, tttt 
ft(D7c/4 (9 0S) 

[0 026]Jfc, f6©&g-r^ *£B. Sn-$2 1 
.iCt), E 21 (t). E^Ct). E„Ct)#;*e>{ta-* 

2 l ©HISEfigtciSor. -rftfc^a-^2 1© llsISg 

^ 2 0 A «C fcW -S n - * 2 1 <DW&&foO lOfB'^^J 
i, 812 UvOUrf2 0 BKfctf £ n- £ 2 1 omWP'it 

#E„ct). E,,ct)(Dg-^iiis:{b*«-rffiifaa:^b«# 

E„(t). Ea.COCD&litBB. tWBflH>5ETrtl©rtifi 

KMico^ttntftt (*mm&mx-te7c/2mi) rti 

ii CO. E„(t)<DHflHS. SWBWbW^EwCt). E 

[002 7] CCDi^CC. sKKsN^aKtsoru. Hi 
Mf2U > /jW<2 0A, 2 0BK:fcWS#a-5'2 1 

-*2 2©4M>Ol' . 02' {C^tl/rfi^S-li-iCi* 

1#8iiori,^. c© < (;')i4Iisc;S2u7n' 

'<2 0 A. 2 0 BKiE?aS<t^*aiafa#i LXtPM? 

wan 2«) «rwr42fi«:ste^igsn/c 
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mmmiE&.mm^Rv&&.rmm^) y„ct). 

y.aCt). y„(t). y 1 ,(t)inzct'bim±l,X 

[0 02 8] $fc. SI1UVJUK2 0 AtCteWSa-* 
2 1 ©Hito^OKDie^rSji;. H2 0 B 

fCte P - * 2 1 ©IsIfgcfMX) 2CD(S^rS] i 
^^fcci L,ri>*. *l/-c. cfttcfco. Sir 

IB2SKlJgi|^P3n/tm^jM-^y, 1 (t). y,,Ct) 

(XB. y„Ct). y„Ct)) <D&**&Mtt<DSM£ 
10 {bfcfci^r. ffi^s^SfJrtB-c^b-reJr^tcL/r^ 

[ 0 0 2 9 3 CT . «T«:, C ft6©IES£&*Bm#y 
„(t). y.xCt^^K^lft-^y^Ct). y,,(t) 
£ffll,>*:m§«5]&8£$ig 2 5 <D«##gi fc-^Ti* L < Itt 
WT-S. 03B. mi&VW2 0 A. 2 0 B 

^tJ-fe^-^gi. H5t[!Sg^g2 5<fc£«tflSWC,J: 

[0030] CODE 3 r«« 0 1 SO'02 U V;U^*2 0 
A. 2 0BB, f5MO/c«fiS(;©UV r ;l'-'N-«:^ffiKlK:^U 
20 rfcO. Hi uy;w-c20 A». ct-*2 l «:^if»L.fc 
0-i»3 lSC^X-f— * 2 2(C*fot;i/fc*7— ^3 2* 
D-^3 1tC«. d-^2 l©lllStC{*o 

t)t/2 critcjawwtc^b-rsiHifsaa^^^-rs/c 
#><Dm&m^4 ^3 3*i|sw6nr(,»-5. ^f— ^32 

KB. JEK^im-^yx.Ct^ffl^J-ri/cAcDiE^^B 
i3^3 4, S^5£^tBfi#y lt (t)=£W^-r^./c 
»<D^iS!tBffl=i-f^3 SifiWMh*iXK*Z>. *tc. m 

2U'/jM2 0B(), im^lK. Mian-* 2 ist;^f 

-*2 2K»lt;0)tn-ai4 Z42*ffi%. 
30 ri^Sii&tc. a-3?4 KCBJaUffl^-f ;U4 3**19: 
^64lTC>-S. Xf- $4 2KB. T&®mm^ 

[0 03 1 3 &*5. C©S3K*Jl,>rB, mr^U/cHi 
St;»2U-/;Wi2 0A, 2 0BKte»5SB--i(2 1 
©ttJSJ&ttOlHAKML-CB, MBa-f^SS. 4 3 
*4ffl-roK^^c<!:K:J;0«LTt,^. ^12^1^ 
S2I/7"JW<2 0A, 2 0 BtcteW^Sa-i? 2 KDH 

40 fg^Ol 02CD<B*«:BgLyrB > S-P-£3 1, 4 1 
OSXt"-^3 2, 4 2«Cj*t-r-5(g'WcJ:»)^L'-rt> 
•5. mm^m2 U^2 0A. 2 0 BCC*s^-5Sn 
-£ 2 l©|5Ife4J^Ol 02©ii^|ii]<D-rn€: > iEK 
StfB/8n-OU3 4S0 c ^aSEtBffl3^JU3 5(cM-T^iE 
?2iK^Bffl 3^K4 SO^SSRtBffl =1 ;W 4 5 
{4S©tB^«:J: oao-COS. 
[0 03 23 ma@K^S2 5 B. fflaBft##££SB5 
1. Hlft^SSi55 2. HI2fi#&g6P5 3. H3<1 
#^3955 4. ^8P5 5&C/ftg/h;U?g3&SB5 6 

50 *WTS. C*a6©SSS5 1~5 6B. &«afl6*§Hfi 
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[003 3] 01&t>'02 UVOUM2 0A, 2 0 BODS 
4ffl©®aaffl3-f;U3 3. 4 3©&pj4f§tt. ^7t7 
>7"6 1 ©atti&iT-X 6 2 iOHK8Mi^l/t 
SMSSflTte*). ®lBffl3-Y;W3 3. 4 3(CB, ®8B<a 

/c®ie<i#xCt)=Ao-sin(2 7r f t )*^-tt^;hEfflni 
£tl£. 10 
[ 0 0 3 4 ] ISl UvOl^*2 0 A©iE&£tIffla -Ob 3 
4(iDMJS«mi6T>y6 3 <DWA*«gtCS^?:^Ur 

SMsnr*j«3. i&mmmn)\,3 Aicm^titm 
iwmmm^vn ct )*sn«rr>7'6 3 ZftLxm i 
<t-^agP5 2&c&«&3n£<fc5K&^-T:t>'5>. 01 u 

V0U«2 0 ACD^K&tlffl^ ^ ;U 3 5 ©WJfgragS&T > 

7-6 4©MA*«{c««^ ; &^ur^$n-c*jo. * 
-f 5 «:§5jg<*ft7t0 1 MiSitfiify,, 
(t)*JM«lT>^6 4 4^L.-CSim#«iaa55 2(C{tt 

l&sni.fc^cc&o-cu^. 20 

[0 03 5] C©*§£. SHI 0 AKteWSO 

-f 3 l©X^-*3 2tC*t-r5^*Sft*0«,<b-rSi 
i^KH^ft^exi-rSi. 01IEB;&fB{f^y 
. . C t Aefflll *fc&£t0{t# y , , C t ) tt . A xi- Ac (E 
< , + sine„)-sin0 1 -sin(2 K f t + <|>)&c*Ax2-Ao- 
(E,+sin0,,)-cos0,-sinC2 7C f t + 0)*£t?»#£ 

&Wtttt\ y„ ( t )= Axl- Ao- (E„ + s 
in0 11 )-sin0 1 -sinC2 K f t + </» T ). y,,(t)=Ax2- 
Ao-CE. + sinQ.D-cosex -sin(2 Tt f t+tf^ift 30 
■S. fcfc. «/>t«. St£iE3£&(I-SfAo-sin2 tt f UCtt 
■$Z>m 1 IE$£&tI«*ty,. Ct )&c*0 1 &&£*BfI#y 

ct )©tiffi©-rnfi«r^T. 

[0 036]»2 UV)W*2 0 BODiE^tiffln -Ol<4 

4<DmmtmxtT>f6 s omx^icm^m^Lx 

Jg&SftTfcD. IE&&fIJl:M*4 4fcSfi|a;*nft:0 
2IE?2&tBfi#y ll Ct)#sgg&7>:/6 5 £/|-L,T02 
<t#^a§l55 3(c«|&§n-5J:^K:^-5t:i,^„ S2 1/ 
0 B©*fc3£j£tBffl=i -OU 4 5 ©WSSBttHS&T > 

^6 6©MA*$Kl£^£:ftOT&i&£ftTfc9. & 40 
ss&taffi n -oi- 4 5 tc §§!§ 3 nfc0 2 &&mm^ y , , 

[0 03 7 ] £©«•£. 02 UvOU*2 0 BttfcWSn 
- $ 4 1 © X f - * 4 2 CC *f -T -5 tB*S# £ 0 . i "T S i 

, l Ct)RU f 02&&ifc*Bfi#y,, Ct )tt. Axl-Ao-CE 
0 + cose.) -sin0, -sin(2 n f t + 0», )&O t Ax2- Ao- 
(E,+cose„)-cos0, sin(2 7t f t + </>, )*^t?ff-^ 
4*4. r«cto%. mF>J7h^. iMMfty-fX&f 50 
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Tm*Bti&*tSl£totttia* y , , C t ) = A xi- A o- (E , 
+ cos0„)-sin0 2 -sin(2 itf t+0,), y„(t)=Ax 
2-Ao-(E o + cos0.)-cos0, -5111(2 71 f t +«/>,)<!;& 
•5. tt*. *,B. S^iE5£?S(t#Ao-sin2 K f t tc*t 
-T -S0 2 wmtm^ y , , ( t 2 sfc&jfttlfi^ y 

, , c t )©atB©-rnfi«:7n-r. 

{0 0 3 8 )mi&Vm2{mwm52. 5 3tt. i¥ 
l/<ttSbfr*-£J:9«:. iTgeA^fg#y.«(t). y 
..Ct). y„(t), y„(t)*ll,>T. 
•/JW^OA, 20B©&n-23 1. 4 1©^f- 

*3 2, 4 2K:*t-rssmmfte.. e.^-en-enst© 

•$-**>©•*?*■&. 0 3 ft-SfJl&Sas 5 4 tt; f*b<tt&j$ 

ra^tc. mnefisuijfce.. <?,. &o'0i;rc*02 
m#^sp52. 5 3u:xmEmm.ft9i. e,<D%mm 

gr^m 3 n&®ifI<SI Axl- Ao- (E „ + sin0 „ ) • sin 

Axl-Ao-CE 0 + cose = )-sine, ; feffll>r > 01 U 
'/jW2 0ACO-*3 lO^f- f 3 2CC*f-rS*»« 

ft e . r«c ^ ^ > k e h* tmt z> ©^ * £ . 

[0039] miScXm2«#^SSI55 2. 5 3tC«fc4 

■5. «»S5 5«. mim^mm&s 2«:j;^aim» 
fte 1 *^m2M^toffla55 stcjrs^ttjmmfte^i^ 
fut. ?«s*£iii0 1 -0 l £tfWrr*. cojs^. mi 
u , /;w^2 0A©Ilfti»2 u:/^<©««fti©H 

a*«9 oswi^nsciiifti^-c. mjiammft©^ 

5«. 01 Is*/jW2 0 AiCfcWSn-^3 lO^f- 
5f.3 2fCx>f-r*[5II5ftt02 uy;W<2 0 B©a-^4 
1©Xt=— *4 2CC*fr-5lliSft<!:©ftSM-rnc*3% h 

a>^-i i aw^nfts^-rm^fts/H^ 

[0 04 0 ] ftm/Y>l>9%&mS 6B t h-^ 3 >y-? 

-l i acRnMWs h^i'^^tsaf-^i' 

K£ h;ui>«c^LT»jK#l i«:«#3nrt^glfi6 

!-;i'i'Tr^-rM#*ai*-r2) ( , 

[0 04 1 ]^*$. I5IB0 1 ^^02 \sV)\>j*2 OA. 
2 0 B=£*-f*-fe>tJ-£g<!: t ftmSg8«g2 5 i©W 
©^S^^r^^-r^tC^ 03©ll]K>&S4©cfc^4C^ 
Hl/TfcJ:(,>„ -r^tfe^, Sn^;U3 3~3 5. 43- 

4 5 <D-m*&m<Dwm*ft bxmf$m$i,&s.2 5 « 

©T-X6 2«:&8!T*. m»IHSS^S2 5F«9k: 

t, S^S6T>^6 3~6 6©S-«8«:*ji«:T-X6 
2K.&m?Z>. 

[0042] ^«c. aisfi-^^gP5 i t 0i mnmm 

SB5 2. 02m-^5aS8P5 3SO s 03(t#«iSgP5 4tC 

oi»r»jffl«:si^-r-5. aaaEfi#^§P5 i«. @5k: 
l¥«i«:^-r«t^«:. atjli'a-? i/^gpi 0 0. 

>?m*m!m 102. iEssig^gB 1 0 4 so-d/a 



13 



1 0 6 *<S*.T 

coo43] mm? u -j ?mz$i i o o «. ®m<?>mm 
i o 2«, mzto v emmxfiLx. zmrnwoz 

£. iEKiS^SCl 0 4«. 0-2 7cfcSo-CiE^© 

&£§i!l 0 2#>6©* A 5.>lfm®mm l CJ:~3X®t®2 10 

S. D/ASSSSBl 0 6«. IE&£f6£SiSl 04*»e>ffl 

7tT>^"6 1 */M/aiK(i#x(t )= Ao-sin2 tc f 

[0 04 4] ^l^i#J!lSg|J5 2«. A/Dgl&g|52 0 
0. 2Q2*m?Z>. A/D^&gB2 0 0 te. H8&T> 
^ 6 3 #> 6> A* § ntcfH 1 iE^igfflm^ y , x C t )*b>t 5£ 

fcT^ai/ft#*A/D^L,r t jEm&mmmmmz 

0 4&tf&&&fl&Stggi52 0 6 icm-XtitttZ. JE& 

wmmmu2 0 4«, * a s > y«-^%*a5 102* 
net <iai ok^-t^sk:. ®?am#x 

©flWC, &5£««£&iS5#BP2 0 6tt. 

5>yff##&£8M 0 2*>6©f-l'5>y*IJfflim^ 30 
tCJCoTPiSlSttT. t?fBA/D^©f A 5>f©m 
teSK. I^A/D^^n/tm<lCD-^>7"';>^7 r -3' 

yto=c 0 <i> 0 a)+c t <i> t M+c 2 
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* 1 Otc^-TiSCC. a»«-^xCt)£7c/2;Kl:m&.5 

(itgfiS^-) ©fc«>©«®ig&</> j c t )© 1 c 

S&jE©H&-C*.5,. 

[0 04 5 ] A/DgU&8&2 0 2tt. m$!)T >y~ 57 
hKfj 3 tt/clit 1 y , , C t )*3r5£ U - F T? 

^^A/DS^Ur. IB£&Gi8fcSil?8i52 0 

$$mmmnsi>2 1 oKira^m^-r*. ie^^s 
»aJ208«. *a si/ 1 o 2*>e>©*w 

^-^ 5>y©m(S«K:. [5IA/Dag|$tl/cm<B<D1t> 
^•'J V^-^fc/Bl^T. S&l*32&ffl<f#y, I Ct)<D 
IES2^# (01 OK^-TJ^k:. ®rt»fl#xct)<fc|5j 

...ifcttlTf*. Sfc52j£Gfc&St#gB2 lOtt, £ A 5 > 

^<t#fs£gpi 0 2#>6©*u ^^ifmrnrnm-c^-yx 

WSht, iiilfBA/D^fe©*^ 5 ^©ml&SCC. 
IDA/D^&Stifcm®©-?-:^ y > y^- ££fflt,> 
T. JfUsfc^ffiM-Sfy^Ct )©&&&£# (ilOK 
jjrf <fc5«c. ®U6BMl#x(t)i7r/2/dW^!&:€.<4tBfiK 
#) ©/c*OSJSK»*j (t)®l%®ffiffeC«.. t «ti- 

[0 04 6] cct, gjgiss*, ctxoiftoffiftc 
...i. C t<)1 ,«:-ot»rsiWL.r*j< iiiK, ^-ft*.© 
tt»^{coc>-citt^L,r*5<„ c<dS£MR*j ct) 
«/|x2*tt(c*«,vc. ffiftoigJEfd^ycOfcTIB 
& i © ^ KiaiK-r * /c»(c?ijffl 3 n &-,%mitm& 

XSbi>. CCX. ttt5gf£«U j«0~n©8g®rC 

as. 

[0 04 7] 

[»1] 



0 2 (t)+- 



+C n 0 n (t) 



[0048] *§@S6Ij ( 1&©Jt^. ^ 1 JEStttBA-^y „ 
Ct)SVflll^^fi4BA'9yi.(t)tt. HI ltCTn-TJ: 

ifiM) -C*5Ci*6, SJSSa^iOTiE^MSSA-s 
in(2 ic f t)*i®e-TS„ &ff5fi#yCt 
-J»6«Jfc«Ccr)iE32jKH^CA-sin(2 tf f t ){C»L/Tffi 

ta-rn0«rs«?fc©-c*5>©t?. 01 2cc^-r<fc^(c. 

y ( t ) £IE&i&ifc» y ( t ) • si m/> t 

y(t)-cos0{c^wt:^#T-r*. i/c*!ot. mmm®. 

[0 04 9] 
[»2] 



[0050] 
[&3] 

[005 1 ] 
40 [«[4] 



0/O=8ln2^jft OfcO 



0.(t)=cos2n-jft 0^0) 

[0052] sr. si i(c^-r<fc^^jg^m#y(t) 

... (C,,. 0 . C.,.,. C.i.,-) RV&&&J$,ft<Dtc 

tixomim&ti (t)©s^c... (c t0 ... c tQ . t . 
so mmmt&xit. wmm^y (t momma om&zm 
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t, c ©*§•£. n = i <Dm-&<D$mt r c-o^x<Dfrmm-r 

[0 05 3] n = 1 <Dm&<DiEmdffift<Otc£)<Dm&8l 
(t)©&0&C., n (C. lB0 . C.,.,)&CAMt * 
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* &$#©fc«>©gJg|I9»<f>, (t )©S£?M8C 
... (C,..,. C toll )«. TiB&5. 6©i*J<D-C*) 

[0054] 
[&5] 



IPJ 



£sin2;rfti — 2pin2 7Tfti 



[0 0 5 5] 



C =f C H=P -1Q = 

oet co« cm 



* * [&6] 



£cos 2 27rftl — Jpos2 7Tftj 
i i 



IP- I 



— 2p0827Tftj 



Qco, 



[0 05 6] fcfcu MfE^s. 6*cop i1n . Q. 1ft . [ o o 6 i ] wraMJ-ctt, v >y©iarafttf 



[0 0 5 7] 
[&7] 



£ sIn2 7Tfti 



2 sin2tffb Z 6in 2 27Tfti 



[0 05 8] 
[&8] 



Q. = 



m 

£ y,-6in27rftl 



[0 05 9] 
[&9] 



[0 06 0] 
[»10] 



m £ co827Tfti 

l 

m m 



y, -cos2^fti 



iBSK»& * j C t )©JE&^#£tf £52i£j£3-©g;$: 
&©Jl^f ) ©SS&te-r*c*?*5f . =k. -f (k. 

-510(2 7f f t )©J3Jffl©SS$tte ( 1 «-t©S£& 

•k. ©.fc^Kfc*. C*l6©B5^<t, =J)l?8&©/§8! 
TfBffcl 1-^1 3*tfi£C:-r*. 
30 [0062] 



[ill] 



[0063] 
[&1 2] 



[0064] 
[£U 3] 



Zsin 27tfti =0 



Z ooa27Tfti =0 



40 



y 8 ln*2^fti = £co« l 27Tfti = ktJsln^Wftl 
i 1 1 



[0 065] -e or. BiTIB^l 1-1 3<DW%*m^Z> 

t. 1*1287. 9©p.,„. p«..«^n^nTfe»i 4 

[0066] 
[&14] 



50 
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P.„= P = 



0 £«in l 2wfti 



(10) 



0 kt-5>ln*2Kfti 
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0 £cos*2^fti 



[0067] <*6fC. iiiri2&8. 10©Q,,„. Q...W: 
tett£sinC2 7C f t i ). cos(2 % f t i )©tf-»(C*sl,> 

r*>. t i ; ?tj:t>*>-v->y'v>!fmm&mffl<m-c<!bz><D 

i«:J:i3ffl#{ctf^ci*s-c*^ 0 -e-(D*Sm. meat* 
temzwiims. 6itRA.?zctlc < t:*)> mitt®.®. 

&&<D?tit)<Dmjm&<i> j ct)©#0Sfcc 

„. (C.,„„. C.,.,> &c>'&&2&£#©ft:«>©®fiHI 
Sfctfj (t)©&<fci&C co . (C c „,„. C,,,,) ^ISmK: 

[0068] &tctcv, mzxD&wicmzt* JEm&m 
t$siii?as2 0 4«. mrie&s. 7. s^ut, jhhe 

<,>TiE&&<*&C,,,, l £f1-||-f*. &5S£<fcgRfS#8l52 
0 6B, m&m. 9. i ofcfflivc. s&iE3£&tffii 
-sty , i C t -)<Dm®<OD- y 7' V > if?- # tc£-3l>TsfcS[ 

[0069] jEm&mmmn^ o 8 «. mrta&5 . 

7, 8*flJt>-C. ^U^^tail#y,,Ct)(Dm<l©-9- 

•5. &&&08fcStl?aS2 1 OB. 1*1686. 9. 10* 
fflUT, 0O^?£jfttBfi#y 11 (t)<Om<iCD-y->^'';> 

fc. cft6©iE^<fc8«ll&2 0 8KfcW*$S§L£. 
&&&<£8tfllS!S2 1 OfCfcW m-<D?>7 

[ 0 0 7 0 ] $/c, ±j£©«fc Stc. 0iiE^+Bfi-«f y 
C t )SO-0i^Ki!gtail-Sf y„ ( t )©&-9->^ y 
S&8f. Cffc:b^A/'D^&Si52 0 0. 2 0 2©# 
A/D£&©tftf;mB) <b. JE^iSC^crH^eq 2 0 4. 
2 o 8&c;&s£ifc&&siiicgis2 0 6, 210 omnmm 

t&XO&'JlCWdS.ttite. &m®ffiW%l2 0 4-2 1 
0K«t*&<*8C.,„ (C.,„ 0 . C.,„) . C c .. (C 

..... c,..,) (Dm&mmzismic-czz. 
[0071] c©«£. mxE&.mm^y„ c t ^jw 
mi&&mm^y , , c t )<dv> ? > ^jg&8 f 

. £. MIBSSOfcSlUKM-flAo -sin(2 it f t )©JS$ 

tf&8?&i!c#©g#i£©J§&& f ) om&fe? Ut>% f 
. =k. -f (fcfc'U k. tt3fcLh©gE8) (CKS. 
«t,^^ni«friBS!»iE^{t^A 0 -sinC2^ f t)© 
S#!l/f *A/D^&SB2 0 0. 2 0 2©a^J3»il 

/f . ©sg&teT&fc*ii/f = k. -i/f. (ctsse 



?Z>. IE5£i£<fc8jStg8i52 0 4.2 0 8 

mmosmsiz o 6 . 2 1 Q<D®nm$snmzjEsmm 

tA. -sin(2 te f t )©jll8©S£8te ( 1 kl±<D§5£fc-C 
*4k, AS) KTS. cnccj:i). &#8ift#SB2 0 4 
~2 1 0(C-CS^EC.,„ (C.,„ 0 . Co.) . C 

10 ... (c t „... c t „ tl ) *ftwtz>ic&>K.mm2inz>y 

>7V>?&mtem=k t -k. <k£c£, 
[0 07 2] WcAiot, C©»-£«:«\ ±128 1 1~ 

i3#j&£u ffrae&<&8tc,,„ (c.,,.. c., nl ) . 

C c „. <C C ..„. C„.,) *ff-|TrS/c«>©85, 6© 

p.,.. Pc c . ti. ±ge8i 4{c«fcorsi-ffsn6„ 

C©i^(C. . (ffc^A/D 

^952 0 0. 2 0 2©A/D^gS©ffl^jSW) IE 
&&0i8?£f§tei$2 0 4. 208 2 
0 6. 210 ©jllff^Wi KfifiB© J: ^ %$USS«rS:W S 
20 CiB. S!SliEKjK«-SfAo -sin(2 f t )*JgE^0-C* 

[007 3] C©«fc^{CL-r:iEK^S^SI»a52 04S 

t*fc&«#$SRHggp 2 0 6 «:r-en-enth»s n/t 1 <x 
©^c. tnl . c„.^m$m&&2 1 2jc«*&sn 

JE^^«gcg|J2 0 8Rtf^&&£fc»iH»SIS2 1 

o cc-c^n^ntt@3 nA: 1 ^©^ac. , „ . . c . „. t « 
mmm&®2 1 4tc«*&s*i^ 0 12.2 

14«. TgeSil 5©«» (^C.,„. 

momo^imomw) ©ntfic^ot. assm-sfAo- 

30 sin2 ic f t ilSI-^^©^ 1 JE&ifctBfa^yt! (t ) 
= Axl-Ao-(E o + sin0.)-sin0 1 -sinC2 7f f t +0O 
RD'*^ 1 S^KjffifBM-Ef yx , ( t ) = Ax2- Ao- (Eo + sin0 
.Vcosex •s-in(2 7C f t + 0 a )©St6itIfilAsin= Axl- 
Ao*CE.+s1n0,)*sinfl,, Acos= Ax2- Ao-(E 0 + si 

nd . ) • cos e r z ^n-enn-gir s . 

[0074] 
[815] 

Ax= Vo*,'+c«., ! 

40 [007 5] C*l6©Stgi}lfiiAsin=Axl-Ao-(Eo + 
sin0 n )-sin0 1 . Acos= Ax2- Ao* (E o + sin0.)-cos 
fi,B, mi U , /JW<20A©a-^3 1 CD^-t^— 5r 3 
2 (C«T 0 , *tt»t -£> /cS>©Uii£ftffi-»SIJ 2 

1 6(c«if&3n-s„ m i JE&mmzi j * 3 4%. 

!<». 0IEfttf«gI52 l 6 its TiB^l 6©«e©j^T«: 

[0076] 
50 [816] 
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Axi 



2 00 2-350 1 8 1 
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=tan- 1 ( 

\ Axi 



•Ao-(Eo+8inflm)-ainfl . \ 
Ao-CEo+rfnflnO-cosG, / 



[0 0 7 7] cn^CcfcO, »ll/7;W<2 0A*6©» 
1 iE««ffl«#yi, ( t 1 *B»ttB«#y » , ( t ) 

teg-^T, n-£3 l<D*f--*3 2GC*f-rSS^ft 

e a #t&aj$**i&o caraftwie,!*, 09cc^r<i:^ 
tc, P-*3 i#*^-*3 2te#or9 0gi3]&r£ 
race, -r^tD^s<sft9 o<z)®ffli^r, o^3 6 0s«: 

fr/coT^{b-r&ffi*3tTo CO****^*, ®3m 

St#§B2 1 2CCTiWSftfcfiiH4lAsin= Axl-Ao- 
(Eo + sinGO-sin^fe £oTW: % f&$lTS8 

|JI«SSB2 1 4fcTH*SftfcS*fflAcos= Ax2-Ao- 
(Eo + sin^oD-cos^xfc) . 93ft#«I85 4(C(Ktft 

[0 07 8] >S*J, fUiBifc 1 6 tCte^T , #«<DfiiaJffi 
*>T/iv5<ttS»^ ^UlffiAsin. AcosWftOfflfctt 

TiBft 1 7^24 &Ctj\T J: 5 (C, SMftAsi 
a Acos©ffifcj£tT«tt*«» Ofc/cU 817-2 
4ttmrfBftl 6<t3HifciSgO ^Sl?f-r^c<b{cj:0, 

TlBftl 7~2 4tCteC^r«, MfBtliPIfflAsin, Acos 
^r^n-efia = Asin. b = Acos<hT& 0 

[0 0 7 9] 

[»17] 

a£0. b£0, W<|b| Ott 



0 ^tan-Ka/b) 



[0 08 0] 
[ft 18] 



efc0J>£0.|a|£|b| ott 
9 t =~ tan- 1 (b/a) 



[0 08 1 ] 
[ftl 9] 



[0 08 2] 
[»20] 



a^0.b<0. |a|<|b| <0£g 
9 } = y +tan-Ha/|bD 

a£0,b<0.|a|£|b| <Z>t$ 
0,= ar-tarT^M/a) 



[0 08 3] 
[ft2 1 ] 



10 



20 



30 



40 



[0 084] 
Cft22] 



a<0.b<0.|a|<|b| 0)t$ 
8,= ^+tan~ l (a/b) 

a<0,b<0, |a|^|b| <Db& 
e y - -j- 7t -tan-'Cb/a) 



[0 08 5] 
[ft23] 



a<0. b£0. |a|<|b| <Dt& 
0,= -|-K+tarr'(|a!/b> 



[0086] 

Cft24] 



a<0.b^0.|a|^|b| 



0 t = 27T — tan'Wlal) 



50 



[0 08 7] n2m*mm»s3t>* h/v%m 

gB3 0 0. 3 0 2. IE3£$0^ifl#?SP3O4. 3 0 8. 
&®M$mWi&m 0 6. 310. jgi@?g|?gP3 1 2 . 
3 1 4&tfBlEMf1taS3 1 6*«itr^4. A/D^ 
&8B300. 3 02H ^KJT>^"5 8. 59#>6-en 
^ftA# $ tlftW 2 JEOttffitt# y , x ( t ) = A xl- Ac 
(Eo+cosflp^sinS, -sinC2 % f t +0,)&O'^2*fc 
Bfl# y 2 2 ( t ) = A x2 • A o • ( E , + cos G n ) • cos 6 , • 
sin(2 7C f t + 0,)*#f5£t'- ht^ft-eftlf > 

[0088] jE^flHR»&ff3 04. 3 0 8. *5£& 

mmnm o 6. 310. fi««ff93 12. 314 
RwaKati#as3 1 era. mmim^im&s 2<o 

SSP2 0 4-2 1 6iR- <D«fiB£#6»0T, ^302 
IE&&f i«# y , , C t IS 2 *&S2$f im-st y , , C t )fc 
S^l^T, 02 U*/iWt2 0 B&C*5#&P-£4 1<£>* 

f— ^4 2tc*f-r^mm^0 2 «:tt»orffl*'r*o tc 
tcu, mmmwm 12.31 4«, »2iEaa»at# 

y ai Ct )= Axl-Ao-CEo + cosaa)-sin0, -sin(2 tc f 
t + ii> 2 ) S &m 2 sfc&fctfB ft-^ y 2 z ( t ) = A x2 • A o • ( E 
o + cos0 o )-cos0, -sin(2 it f t + 0 , )OS^$IfB A si 
n= Axi* Ao* (E o + cos0 o )*sin0, , Acos= Ax2*Ao- 

(Eo+cos0 o )-cosa I 4^n-entmr5o BiEftW-s 

gP3 1 6tt, SlfgBft 1 6 ±mmtf:T&&2 5©ffieccJ: 
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[0 08 9] 



(12) 



* * [&2 5] 
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g = ton -. (M!L.\ =tan - / Ax,-Ao (Eo+ce 8 em)-»lne t \ 
« \Acos/ \Axa-Ao(Eo+oo8em)cose,/ 



[0090] ChiCiO. %S2 \sV>i>J*2 0 B#>6©§t 

2 JESSSt IM^f y„(t)Syf2 &&&ffifl^ y , , C t ) 
tC*-3C>-C. P-*4 l©*-7--£4 2tCxtr£m£vft 

e^tra^n*. cwn^fte.fc. S9(c^-r«k^ 
tc. 0-5 4 i*s^f--^4 2«:*tL/r9 oSHfg-rs 
HK. -r^t>-bl^ft9 owffifflrtr. o~3 6 0S(c 
t>tcix$£it?z>mi&-r. c<Dm&ftd t te. m3m io 

SfiLS53 1 2{CTfh®i*ft/i:tg<fIffiAs-in= Axl-Ao- 
(E„ + cos(9„)-sin0 t *> (^KioTtt, tgUIjf^giJ 

3 1 4teTfrg^ft/dgitIfitAcos= Ax2-Ao-CE 0 + co 
seo-cose.fc) . ^3M#*!iSSB5 4(C«t&3n*. 

[0 0 9 1 ] C©UI2<I-ff#yiS|55 3«C*Jl>T 

mumTmmmmm 2<om^tmmic. &2 5© 

^©<B#ffiJ&T/J\;*<)&:Si§£\ StUBAsin. Acos 

wnoymtc t* zm^tj; frtas: 2 5 ©itl?**®® 

tt&£„ L/c*io-r. frfB&l 7~2 4©iiffl«:J:0 > 20 

[0 092] $/c. C©05CD»1 StKf2 ft#Mffi§S 

5 2.5 3 Ktel^TtJ, IS 1 R^m2sE^mmyrr 
(t). y„Ct)«:3sfl,-c4>. ^l&^2^®tB<l# 

y.xCt). yi ,(t)(c*fLx-cfe. -en^niE^^^ 

HSB2 0 4. 2 0 8. 3 0 4. 3 0 8&V&W£imnm 

SteB2 0 6. 210. 3 0 6, 3 i o sr-e-n-emaw-s 
&52&*b;b 3^*35, 45(cgf®sns m^mmm 

=i^)V3 3, 4 3fCEPJjn3ft£®fiB<i^xCt)=Ao-si 30 
n2 k f t *>6litS7C/'2 /cW&tB*J-rn/fc{t#iJ5: 
•5. LfctfoT. * >f 3>^{a#&£S51 0 2*>6HW) 

snsfwesifi-itKij:^ ®uBtfi#x(t)=Ao-sin2 7t 

-2 1 0. 3 0 4~3 1 0*lft^3-&S < J:5K:rntf. 

6 1 iE5£$ffl<I-sf y, , ( t X IP 2 iE^igffl^y 

, t ( t ). SI *£&tB<g-*f- y , , ( t 2 BM 
#y , , C t )©SiE&i&£#-«SllA<W:W: r o j ictmt 

[009 3] Otcifi-oX. J& 1 SO : »2fi#toSSi55 40 
2. 5 3©$j££06©«fc5«:ffl#{t-r5C£#s-C* 

jEK&^asaJ2 o 4 . 2 0 8 . 30 

4. 3 0 8££Bg-CSS„ &&32&<fc&?S5l?g|S 2 

0 6. 2 1 0, 3 0 6. 3 1 0tc£r>X9m2t\Z&& 
»C £0il «. •5-fi-enmiiE^ffl^y 11 Ct) > ^1 
^»tBft-^y„Ct) > m2iE!S^I<i#y, l (t)SV 

m 2 «s«sjgfflm# y , , c t )© 5 % xmmm^ x c t ) = a 

o-sin2 sf t £|5J— ^jg8$yi£»©&igitH»Axl- Ao- 
(Eo+sine^-sine,. Ax2-Ao-(E,, + sin0 o )-cos0 
Axl-Ao-(Eo + cose„)-sine,. Ax2- Ao- (E„ + c SO 



ose.)-^©,*^-?^^©^. MIBffii)I?*©SiJ2 

12. 2 14. 3 12. 3 14feT^S<!;ft4. 

T. ^«<^&iHffaJ2 0 6. 2 1 0. 3 0 6. 3 1 0 

KioTH-m^txfcs^ac.^i. sffiimiiAxi-Ao 

•(E,+sin0 o )'sin0,, Ax2- Ao- (E , + sin0„ )-cos 
0!. Axl-Ao-(Eo + cos0.)-sine,. Ax2Ao-(E„ 
+ cos0O-cos0 l £^ft^tt3mt#<tLr. Ufsftft 
»g|J2 16.3 16(C«6?n4. -5-L/T. lH»Sfttj-# 
6152 1 6. 3 1 6KJ:0. BJgfiig^lsUiiC. _biB£6c 1 
6. 25 (Xtt&l 7~24) CCfci). taftfl,, 0, 

[0094] c©*s£-*k c©mmfte,. e 

m3<l#^aSP5 4R^gtg|55 5{C«if&$n 

*/c. ^mm^mn-^2 o 6 . 3 0 6 tc <t s&w 

ffiAsin= C to , 1 =Axl-Ao , (Eo + sin0„)-sin© 1 , A 
sin=C t „.t = Axl-Ao-CE o + cos0 o )-sin0, & 

uz&ixkt. &m&%mm&2 10.31 otc&zm 

(IffiAcos=C coll = Ax2-Ao-(Eo + sin© o )-cos0,. 
A cas=Ci„i = Ax2-Ao-(E 0 + cos0„)-cos0 

, t>) . m3^iiaasi55 4k:«if63ns„ 

[009 5] A/D£&giJ2 0 0. 2 0 2. 3 0 

0. 3 0 2*>6tt;ft$ftSSBlIE&&*BfI#y ll (t). 
mi^?fitBfl#yw(t). IS2IE&!£tB«-«fy ll Ct) 
R^02 ^5SffifBM#y , , ( t )©{4fB*. a«ft#x 
(t )= Ao-sin2 tt f t ©(4tB«C5S$lJW«:^-lf T iESS 

«c«. 0 7Cc^f i'JK:. 8^1305©^ » i-SK:. 
oi'nx^tHSP3 2 O^Stwnt*. Sfn&D f lit2IE32& 
tBfl-^yn (t )=Axl-Ao-(E o +sin0.)- sin0 1 -sin 
(2 7C f t +0,). y,»(t ) = Axl-Ao- (Ec+cos©,, )• 
sin0, -sin(2 % f t +</>,)£. ^ 1 RC^m 2 &&S&B 
<l#yii (t) = Ax2-Ao-(E. + sin0 o )-cose,-sin(2 
7Cf t + </»,). y, 2 (t)=Ax2-Ao-(E, + cose o )-cos 
e 1 -sin(2 7cf t + !/> 1 )K**W'2>fittB©'**ftfi£ TO J 

&«gg|52 0 6. 2 1 0. 3 0 6. 3 1 0 4^B5t?lf 

[0096] &tc> C©tg^{c«. iE^^8KJI@gP2 
04. 20 8. 30 4. 3 0 8lCJ:-?XStnZtl2>&m 
»C. SlliES£&tB<l#y Jl Ctx misftKjlStB 
(t^y^Ct). JH2iEaS«ffie-^y„Ct)SCJ s !(l2jfta[ 
tifflm^y „ ( t )© 5 ^-caJS«#x ( t )= Ao-sin2 
tc f t <blU— jljggKfiS^©^ii|Hii Axl-Ao- (E.+ sin 
e.)-sin0,. Ax2-Ao-(Eo + sin0„)-cose a . Axl- 
Ao- (E, + o3se„)-sin0, . Ax2-Ao-(E 0 +cose„)-c 

osd.&zti-etimtox. ta&m&fiin®i2 12.2 

14. 3 12. 3 1 4 Lfc/Hot, IE& 



(13) 
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i8flM8SlggP2 0 4 . 2 0 8. 3 0 4. 3 0 8tC«fc-3-C 
ftW2tltc&%&C,,„ t l*. £JS*IfilAxl-Ao-CE,+s 
in0 o )-sin0,, Ax2- Ao- (E, + sin0 o ) , cos0i. Axl 
•Ao-(E. + cos0.)-sin0 ,. Ax2-Ao-(E„ + cos0„)- 

6. 3i6{c«fco. mizmstrnmic. ±t2&i 6. 2 
5 (x»SU7~2 4) «:*»). m^fte,. e.^itl 

[0 09 7] C(Om&b> tCDW&ftdi, 6 10 

03m^aSiJ5 4Sy t «SL6i55 5fC#i*&3n 
gfc, iE?£jfi^«iaffa52 0 4. 3 0 4tC<fc^^lB 
fflAsin=C.,„ 1 = Axl-Ao-(E, + sin0„)-sin0,. A 
sin=C,,„ 1 = Axl-Ao-CEo + cose.J-sine, (t§£ 
K^^tB, IE5£&<&®S»f?a52 0 8. 30 8CC«fcStg 
4ifllAsin=C,,„ l = Ax2- Ao-CEo + sine.J-cose,. 
Acos=C.i„, = Ax2- Ao- (Eo + cos0.)-cos0 
2 4>) . ^3M^SSB5 4K:{fc£i**l*. 

[0 09 8] */c. E5~7CD#^?IStg|52 0 4~2 

1 0. 3 04^3 1 0. mmmn^2 1 2. 2 1 4. 3 20 

12, 3 14, @SKftW-|rai52 16.31 6«:*Jl>T 

i-a?mmc&$nz>®mm^xtt )«tiai-^iSE»©iE 

!Sffi^S:0'/X«^jfeS^©JS»l<Dk, <g (k, « 
r 1 j «±©n&) »k, &«M#£fWrr-2>J:5{cu 

k t ** r 1 j «t •) t>*»crnt2 . frfa#a?«»©»f k 30 

«fc *) . 8&©JS^©i!IIiBIE&&^Rtf /O^tt&Sifc 

[0 09 9] <XiC. 123. 4©Jft3fI-«f*aSgP5 4JCO 
^-cmfflKi&IB-r*. C0^3ft#«!iffig|55 4W. 08 
«:»iffl{c^3n'Cl>SJ:^fC > $E$l?affSf52 12.31 
2 e>©fi|ififil A sin= A xl- A o- CE , + si nd . ) • sin 
0,. Asin= Axl-Ao-(E e +cose.)-sin0 I £^-ft-? t 40 

tixtftii'^iyy HSP4 0 0. 4 0 2*iiArt> 

Z. I>«)l,!s7 hgP4 0 0 . 4 0 2B, 0^ft#a52 

16. 3i6^6©^mfte a . e,i>tjjux*s*). m 

iESBifUBAsin. Asin^^Axl- Ao- E 0 -sin©!. Axl* 

Ao-E.-sine^-e-n-en^-r*. c©i&£. axi- 

Ao'E.B, »lMf2b'^l"<2 0A, 2 0B©« 

imvmfHM&&m. 2 5 oisss/k i-tc «fc o -cifcs a 

U^<)U->y FSP4 0 0. 402 ©ttttfiltt. 
Zsin= Axl-Ao-sin0„ -sinflt. Z cos = Axl- A o- cos 50 



2002-350 181 
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e. ■ sine t tt£>) (@9©ffl6®#M) . cne><oa^ffi 

Zsin. Zcostt®?Iiflf3t§B4 0 4. 4 0 6 6C-en-?n« 

eo ioo] mmmn®404. 4 0 6KBiaft 
e„ e, t^snrteo, Ktg«isi@gB4 0 4, 40 

6B. TIE&2 6. 2 7©Sg[«:J:«3. 

NBOKC <fc 4iEK«+B©®imiEAinsinSO'*K?S*BO« 

GUBAmcos&tm-r*. fcftiU C©*§^. fi^US 

C&2 6] 

Zsin Axi-Ao-sin0m-sln0 1 



Am3in= 

[0101] 
[»27] 

Am cos = 



sin 6 . 



Zcoa Axi-Ao-eos0m*«In0 a 



s!n0 8 



sin0, 



[0102]ft*5, ±fS8fc26. 27^S^Csin(9 a . 
sin0 2 £^A/Cl>&Qr, sin0 l4 sin0,#rojjft^ 

(Dffitc&Si, «»***t8fc:&*. l^t 4 cairns 

JCt*, sin0 1( sin<9 2 ^ TOJ ia^CDffi-C$>^<h#«:ft 
*Lft:&«ftAms1n. Amcos*ffl^rifi<Klft#-rSJ:^ 

[0103] *3fe. 03-8w:^*c^-rj:^tc, mm 

Stl?§B2 14.31 4*>&®fi«ttAcos= Ax2-Ao- 
(Eo + sin0p)-cos0 1( Acos= Ax2- Ao- (E 0 + cos 
0 o )-cos0,fe, FSP40 2RVfi(Iffiiiiflt 

gj5404, 4 0 6tcA^5^^J:^«:L/"C4>J:C^ 
r, sine,. s1n0,3W TO J ifi«OfflCC36:4i*«:tt, 
U^;l/^>7 HSC4 0 0. 402« k ffiffe^itlffilAcos. 
Acost5>^6 Ax2-Ao- Eo-cos^l Ax2- Ao- E 0 -cos0 i 
^r-etx-en^Or, tiJ^fiiZsin= Ax2-Ao-sin0 a -c 
os0 a . Z cos= Ax2- Ao- cos0 0 • cos0 2 *ft#Tn« J: 
t\, miJi?IISLSB4 0 4, 4 0 6», TfB8S[2 8. 29© 
m&<DmilZ£*), fjfeW^fiiZsin. ZcosSCX^ft 

[0 104] 
[»2 8] 

Zsin Ax2*Ao'sin 0 nvoos 6 1 



Am sin = 

[0.1 0 5 ] 
[«2 9] 

Amcos= 



COS0, CO80, 



Zoos _ AXJ-AO-CO8 0 m*cos0 s 
cos 6 1 cos 0 2 



[0 10 6] C©<fc5«:l/T:»t»StlfcfiiBfflAmsin= 
Axl-Ao-sin0 o . Amcos= Axl- Ao cos0 D (X^Ams 
in= Axl- Ao-sin0 o . Amcos= Axl- Ao-cos0 a 7kZf A 



(14) 
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msin= Ax2* Ao-sin© 0 . Amcos= Ax2- Acvcosflo ) 

Amsin= Axl- Ao-sin0 o , Amcos= Axl- Ao-cos0 a . 
Amsin= Ax2- Ao'sin0 o , Amcos= Ax2- Ao-cos0„© 
M&tt. mift#^S8P5 2®®mft3m&2 1 6 SCX 
^2(a#^SSP5 3©|pII£fttf©8l53 1 6KA#<*ft£ 
jE&KtB&tf&&&ffl©M"»I<BAsin. AcosCDP^il^ 
0-C»5. L/c^T. @|£fttttMIS4 1 0 «. HiKft 
it#g|52 16. 3 16 &RHt&. TuB®t3 0 (XteTIB 

mo, 3D ©«»©i^?f tc «fc o e . *ti-®-r io 

[0107] 
[»3 0] 

_ t / Amsin \ , AxiAosinflm \ 

[01083 
[&3 1 3 

a * / Amsin \ _ Ax2-Ao-sin 0 m \ 

dm= ' V ASSSij - ta " ^-Ao-oos^m J 

[o 1 09] ctucj:*). mi&vm2mmim&5 20 

2 , 5 3 £©&JSi|iHBA msin, Ancos&tX^ift 
0,. e^S-^t^r. 0-5r3 1. 4 1©^?-J3 
2. 4 2K#T*««ft0.#tfcffl;*n.5. CCD 
t§£\ P-2 3 1 ©*?--* 3 2CC*f-f .&*a*S£j£. P 
- * 4 1 <DZt— 2 4 2 «:*f-T StStttft £ «^B«C«S 

«c**«. c©ta«sfte„«a-^3 1 , 4i©^f-$ 

3 2. 4 2SC*f-TS9 0SCi©ftS**lJ^J-C#n«JS 

•)£©r. friBtSMfte„co^ii«3tetiT*^„ c<d® 

4 2fC*fUt3 6 OSHitef SRflfC. 0- 30 

3 e Qm.K.t>tzr>x i g.it-rz>m*m.?. 

[Olio] fcfc. BJIBSC3 o.3i ttfcor fc. #g 

©ffiMigib-OhS < jgifUBAms-iri. Amcos*i 

£©«!«:& mrfB»3 0. 3 \<o%mtfi 

mmtttez* Ltc&^x. mmbtc&i 7-24^ 

fcftiU fJIBStl 7-2 4©affl«:fc^r«. M 
mft 0aWtS«ft0„ Kg*g!A JSiUfflAs-in. Ac 
osliffiiflfilAmsin. AmcosK:a#&*. 6 ft. f&ft^a 
= Amsin. b = Amcosi - ?"^. 40 
[0111] c©J:5CtUTira3ft/c®$«ft0.tt:. 

5. C©@t££i£&g|$4 1 0«C*J^r«. 48*8^9 oa 

ommv 3 6 0 gjcfcfc o -caftf znM% e , ©fsa 

$fte.<hii^#ea;tfiWB*ifi&£©-c. Ch6®«S 
0.. e,©att*isi»!;*t»-*;rc«>. tSMgae.Xtt^ 
^.©{atas-rei^r. paae., e,<Domz-& 

'jK.mt-rzmme.* 1 3 sa/cwr^ornis© 50 
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[0112] -e-L/T. ts«5fte 0 *iii«o~9 og-ca 
ft«. m«ft0,* r4j rs«o/cfii0 1 /4?:s*?w% 
tstsae.tu-cmjrrs. ®*8ae 0 *uitf9 o~i 8 
oar*ntf. m»#e a * uj -csu-?fcfiiei/4K: 
9 oa*fln#u-c£**ii<j&ts«ft 0. t bxtiijj-rz. 

m«Jft0.*««(il8O~2 7Og-C*n«. 

S: T4J t , SOo/cfiI0 t / / 4«:i 8 OS^ftl^OTSi^ 

«^«Ms!cft0»tL/riU^-r*. ««tft0„*iS«2 7 0 

-3 6oe-c*n«. "m&ftdr* ^ a ix-m->tcmer 

[0113] C©H^. ®*^(9 a tt:£4>©i3M*^ 

-ct,>£©t\ «*Wfi0.*ioa. 90a. i8og. 2 
70 a. 3 6 oa©jfi^©<s*^-r*B-&«:«. s»a 0 
lifiom&momxbztft. 9oaia^©fiE-c*-2>*^ 
ss^r. friB^^M^ews^e.^&iU-rs/ttoJcmfa 
to&stizmzsmrz. m>&*fttf. jAffiHtcft-fc 
s*iie^ffla-c^i,»ta«ft0„©ffia*. ^t»ffiH-c« 
$>z>&imR<DmmPie 1 xffiiEux< mmwt,ct>tc-> 
xmm&xmfm 1 i©^DSfte,,*tt-sc-r€>„ 
[0114] jyfcWfcw. ^*fifte„*ioax«3 6 0 
a©ia^©fii-c*st*;s§-c. m^e a ^oaw±©ia 
soat^ntf, mmft^t* r4j fSiioyt{B0 a /4 

**©**gi^W^^^0.<i:l/-ca^L/. mfMSdi 

*«3 6 oa*?s©)a^©fii'c*ni3:ttriBfii0i/4 (c 2 

7 0 a=£rfln# L/T«*?W)&:tStJ(ft 6 . <b L/T m^-T *. 

«^ft©„^9 oa©ia^©fflr*^Wigr. s 
m^e.^oawJicifi^cfii-cintf. m»fte»,% 

T4J t?SH-5i'i:fii0 1 /4(C9Oa ; S:»nStC/r^Wfe 
tSMfte.ibra^U^ mMft0 a *53 6 oa*$s©ia 
®<Dmx$>tux mm e , /4 *-e©s 
ftd.tuxmjj-rz. mwpie.wi soa©^©® 

X&ZtRWlX. WMfte 1 W0&&l±.<Dili®<Di&X<!btl 
If. r 4 J •CS8o/cffi0 1 /4K:i 8 0a* 

3 e oa*?i©ia^©fii-c*n«mrfB<i0 1 /4 tc 9 o 
a^JjD^urs^w^iiSfte.iL.rffl^Ts. @m 
pid.&2 7omo&m<Dmxibi>vimx, ^.ne^ 
oa«±©fifii©fiir«>ni3f. mmftex* uj -cso 
o/cfii0 a /4«c2 7 oa*flo^i/rsi^e<j%^ft0. 
<tora^o. ^^e,*i3 6 oa*?s&©ia&©<iit? 
*nfrttr§Bfii0 l /4«: 1 8 oa^Jjn&brg^^jftm 

&P)6,±LXmj]tZ. 

[0115] cnKjco. ffla©a»^*s«0 B r/«c 

T4J ■C«flofc«l0 1 /4tC9Oa. 180a. 270 

afct'fcfliifrr •*>©«:. siso t S2i/ i /;w<2 0A, 
2 0 Beer. «s*£ae.©9 oaci«:i»fte„ e, 

*i0-3 6 0&lCt>tciX$Z{t-r2,£'>< l CLtctctbX> 
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ttcfeS. 

[oiiejjfc. ts«&^&su4 i o«, ;K©j:5fe 

«iS4>HtfLT. 3 6 0&*jS*£ftg©fl-gfeWt&£ 
f*. ?tzt>*>. ^-^rcoSiWCtt. 0-36OS3IT 
©0«imfi!gJ:<t&m£4T,3rt*. 3 6 0g£ffi*S<fc 

8«ft^&g|54 1 0rt«:yt'j4ffltOTte#. CJ-*3 10 

1, 4 1 ©*•?-- * 3 2. 4 2«:*ff-S[Hl3£fW3 6 0 
K£aB*.fc*§£«:tt. MiLfc[5|$fc£fettl,-Cte< . W*. 
«. ^|6lCDIlKK:«fc •) frtBH^ftds 3 6 0 K£jg;i S 
fcO'tt r 1 j fo*')>h75-/3nS<!:itK, 
|6j<DI5IISK:J:0B(nBlH]eft^3 6 0&*&Z.Z,ttVHC 

r i j ro^^vh^^^sn-s^^^hfii^^^yK: 

iaif.l/"C*j< J: ^ KITS. -eur. hfilK:3 6 0 

[oi 17] smtttzomt. mTKLK^mm 20 
m^^stcfc-^r. a-^31. 4i^?- $3 

2. 4 2 fC*H,TSig&KtC ^*«iE*i$ 

n-s«t^tc-rn«j:i>. *fgS6j&8g©j:5k:. 4?Hii*s 

0h*^#<fep»fet,^#tc > m»fte l *ioa-c*-sc 

roj (t*tiE-f*J:5 

[0 118] LfrL. c©gStc*t-r •*>«#©«*&£>& 

±cDiiiite*^-r*^>Hii=&ietior*j^r*>. 30 

J£©iI»rB$CCn-*3 1 . 4 1*iXf— *3 2, 4 2K: 
»U-Cl[5IteJy±HK$n-CUS^tf t BfEfttt^FWi 
fe*. CCi^fei©^^ fl52^*©ffliEtC <fc K> . Sk 
teWfe®*^©,*^-* 3 1. 4 1®^f-f3 2, 
4 2 «c»-r* 3 6 OBSrM*. 2. @IE*SW<fc 5«:-f£ C 

*C. tM6^>K^l 0*«3 6 01ft«±H«3<l4Ci 
ttfet>©-C. PHKj©S©TB(r{Cf5f2* , i'> hfflSrfBttU 
rtotftf, MM":/ F*10©3 8 0KfcU:©|II«gfctft 

ttfrfts. 40 

[0 1 1 9] COJOBKHMCtoHTtt. JRlSCf 
W2fm&W&5 2. 5 3?ll1Mtift:**lftdi. 0, 
£&SSB5 5 5 {CLTt. -tOT. «»8i55 

Trt, fS#fe*8fiirc«aJ:<^ta-c#5. fete. S« 

fte,, 0,©e0,-0,&JBi»r h.»u*Tr£a3tH-e)* 

£©». ^©i^CCS&lRU^UvOl^OA. 2 

o B©iRftoii5fnai^# < a s c <t so 
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-ea*. 

[0120] ±8BHJtjeJS«:*ji>rt>» 0 3CC5K 
*CmTJ:9«c. S6(C»4fi#«Bl»5 7*«WT:. 
§12 l/'/*'<2 0 BO&ttttttBefcttSaURM 1 1 © 
«Wfl0,*«flEJ:<*kar*J:5«:i/rfcJ:(r». c© 
t§^, ^4 (t#«asa5 5 7 fctiriesfr 3 m^tosisp 5 4 i 
HSKcHtofco-c. mi i/'/iw^OBcoisifte.Ktt 
*ri&2 i/«/;w<2 0 B©safte,*fflc>4«fc^tc-r 
n«<fc«,>. CJKCiftt*. 8&©fSK©J:(r»|5|iKft*I* 

[0121] fete. ±geH«eBffi{ctet,>-C«. 3Je%bjk: 

tUJIWefc. x>iP>h;l^©&mS£SCc4>j§ffl-c# 
S. *fc. *WcKB<E>T\ {5«|5IOJ:^«c[Hl«-rS2ffi 
gf©HKft. P12figf©lHieft©M. VtXfmWSftffiY 
—is a >^-©«t 5 feJittgiStt-CSi&SnfcBS&ctel? S 

JUT?**. 

[0 12 2] 3 h**Tr**{Ul/tt 

i>rBKfi0*&ffettrs«dte«>aj#r&*. com 
h-^a>^- 1 1 aKJHl&C*»2 U^l"<2 0 

A. 2 0B*ttf*W*!ja!tt<ic<. EWB^KSMaSffto 

ttOMttrtt&Lfca 9 FCC* 1 &CFJII2 U*/A"*2 0 

A, 2 0B«ttttttSJ:9K:rnKJ:tr>. 
[0123] */c. JJSlGtWSIctiDtlt, a-* 2 
1 ©i1-^H©^S**S^IK:»oTft6*»tc^tr-6 <t 

^feiaei©^»3*9 os (racto%nffl©4»© 1 ) cc 

L/* J L. C©tatfi©M»i«:9 0Sfe(^©ftS{ci9: 

5£-r-5J:^tcL/r«>j;c^ cwctntf. strtB3 6o® 
o~3 6 ostc^yt-p-c^fts-a-^i^ccT-scifc-r 

[0 12 4] $6K, ±IB|Qffi^ffl{CteC»-C«. SIS 
OfS2l/'/JW<2 0A. 2 0B4h->3>^-lla 
<DftJBfi±tcMK:&ttttS£9<Cbft:. All » 

^2 l/'/^<2 OA. 2 0 B*PM#-C^5EO/cCi » F 
±CClEtt<*fcJa&'C (>. I1U 20At»2l/ > / 
;U/<2 0B<!:©(ffl{C&a-r4JSHI6tt (SHEH) 1 1 ©iJ> 
fe < t h — gRK: h - a >j<- 1 la «r^rt»*xtf J: 

cnwotfc, tarsal lawh-f 1 

1 aKffiffltTl>8 hJt^TrfttfttB-C**. 
[iaffi©fB*feSiW] 

[01] *»W©-SISfi0S8(C«-S|5«Efl«iai6S4 
[02] SI 1 <om 1 2 U vOI"-«©¥ffi8WSEn? 

ft*. 

[S3] SiJiB u -/ju-'N'RiyT^l u !/;u-''!«c«itS3 nfcm 
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ess] 03. 4©aiK^^4giJ. misvm2m 
[0 6] 05©asaft^-^a5 > miRvm2m^9& 
[07] 05 oa«ft#j^a5> jh i row 2 d#«a 

[08] 03. 4©&3te#*&SfflS©8&ffl:7P? *0 
[09] 03. 4©&gB©{a-*tffl&g0. m^ftSO'tB 
[010] 03.4 ©®j«0Hi# 4 IEf£&tBfi#;Ri>'& 

[0ii] 03. 4®**uaHMf&bi*&<ro*Hi 
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* [012] 03. 4®tt^B§BBC&bl*&fi-9*!yi 
Kot,>rs89J-f Ste*©^©--** h;U0r*s. 

1 0 -IM6^> K;k 1 1 -iftttM. 1 1 a - h -> a 

1 2 — £»-f n 9 F. 13 a. 13b-IM6lB. 
20A- -ISl UvOk 2 0B-»2U , /JK 2 1. 3 
1. 41-a-* t 2 2. 32. 4 2 23 

2 5 -VffiilSRB. 3 3-a»B=»-Ok 3 
4. 4 4-iE&6ffifli=>-f;k 3 5. 4 5 -JMtiHIJB 

10 a-fJk 5 1 •••MBOHftASflS. 52-54. 5 7-i 
#SaSiaP. 5 5 •••**». 5 

20 4. 208. 30 4. 30 8 lE&iffiflgfciSII* 

gp. 206. 210. 306. 310 -'£imSffi&ffin 
95. 2 1 2. 2 1 4. 3 1 2. 3 1 4. 404. 406 
-••MMMMS. 2 1 6. 3 1 6. 4 0 8-BCfttt* 
: 9$. 4 1 0 
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